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Abstract
The influence of safe-driving training on risk perception is not widely investigated actually. Aim of the present work is to 
examine if an increase in self-confidence and perception of ability, resulting from a safe-driving training, is associated to an 
increase in risk perception and awareness. 228 subjects took part in an eight-hours safe-driving training including four driving 
exercises, simulating risk situations in everyday driving contexts, such as someone suddenly crossing the road or driving on 
slippery road surface. Before and after the training, all the subjects were submitted a questionnaire to test the risk perception in 
everyday driving environment (RIPAQ, Risk Perception in Action Questionnaire). Repeated measures ANOVA showed a
significant increase in the estimate of risk incidental to some situations, like “using your mobile while driving”, “not fastening the
lifebelt” or “driving at a speed of 60km/h in the city center”, but not to other ones, as “avoiding slowing down next to a cross 
road”. Data are discussed in the light of the dual process theory about risk perception: the emotional component seems to be more 
aroused by the safe-driving experience than the analytic one.
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1. Introduction
Safe-driving trainings often include among their aims the empowerment of skills such as risk perception, risk 
evaluation and management of hazardous situations, and though the influence of such trainings on risk perception 
has not been widely investigated so far [1]. Trainings oriented at fostering the driver awareness of hazards should 
include practice in recognizing risky situations in real-driving contexts, such as street-environment settings, and in 
empowering the drivers’ skills in risk management.
The debate about safe-driving trainings and their effectiveness in educating about risk is ongoing: the question is 
if such kinds of training, generally focused on the management of extreme conditions, result in improving risk 
awareness and educating at risk management or rather in increasing thedriver self-perception of ability and
competence, up toa non-realistic degree.
1.1. Risk perception when driving
According to the World Health Organization, the number of road traffic deaths each year has not increased but 
remains unacceptably high at 1.24 million per year [2]. Reducing road accident rate has so become a relevant issue 
for the international projects on safety and well being promotion. Prevention activities are traditionally deployed 
into three categories of interventions: improving vehicles, improving roads and drivers education. The construction 
of vehicles and the building of roads have undergone a tremendous change over the years, reaching the highest 
levels of safety in cars and infrastructures; moreover, statistics about road injuries put into light the role of the 
human factor in up to 85% of the accidents [3].
Transportation and traffic psychology research significantly reports that some of the principal causes of accidents 
are biases in risk perception, self regulation, inexperience and self confidence when driving [4]. All of these causes 
share the inadequacy in mental representations of the hazardous situation the subject has to evaluate and act in.
Risk perception is a main issue, concerning any driver thought in various ways. Indeed poor driving experience 
entails inadequate mental representations of the driving environment, of the potential hazards, of the accidents 
dynamics and of the strategies to cope with risk [5]. Expert drivers, on their own, having been driving for many 
years may have picked up some bad habits or may have developed some tendency to the optimism bias [6].In
particular the inclination to overestimate their driving skills and abilities, while underestimating risks and hazards 
associated with the road environment and their driving behavior.
As a result, when intervening on the human factor, the most effective method to reduce car crashes seems to 
bedriver education. If the drivers gain more driving experience, together with reflections and feedbacks about their 
driving behavior, this is expected to reduce the gap between their real and perceived abilities. By fulfilling the lacks 
in mental representations, it is expected to provide the driver with the ability to estimate and adapt to risk more 
quickly and appropriately. Such kind of experience can be suppliedduring safe-driving training.
1.2. Different processes in risk perception: the Dual Process Theory
In a powerful synthesis of contribution coming from the branches of cognitive psychology and neuroscience, 
about risk perception, risk evaluation and decision making, in 2004 Slovic and colleaguesdefine the Dual Process 
Theory [7]. According to their theory, there are two foundamental ways in which human beings comprehend risk: 
the “analytic system”, also called “risk as analysis”, and the “experiential system”, also called “risk as feeling”. The 
analytic system uses algorithms, normative rules and formal logic to assess risk. Risk as analysis brings logic, 
reason, and scientific deliberation to bear on risk management. The experiential system is intuitive, fast, synthetic, 
mostly automatic and not accessible to awareness; it relies on images and associations and bases on experience, 
affect and emotion. Risk as feelings refers to individuals’ fast, instinctive, and intuitive reactions to danger. There 
are strong elements of rationality in both systems. They operate in parallel and each of them seems to depend on the 
other for guidance (pp. 311).
The assumption is that the two systems are active in any risk assessment and management process. As far as 
driving is concerned, it is in the experience of everyone that sometimes we act after a logic and analytic process of 
risk evaluation and decision making, while in other circumstances our behavior seems driven by a strong and 
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instinctive intuition, whose origin is mainly unaware but whose effectiveness is unquestionable. It is desirable that, 
when following a training to get a driving license, as much as when taking part in safe-driving courses, both the 
systems are involved and stimulated, to empower risk perception in a comprehensive manner. But is this what 
actually happens?
1.3. Effects of safe-driving training on risk perception
Some research has analyzed the effect of drivers education on risk perception, particularly inquiring if training on 
driving skills may increase or decrease risk perception.
An overview of literature shows that driving is generally analyzed distinguishing two components: skilled 
performance and risk-taking behavior. These two components are often seen as independent aspects ofperformance. 
Some authors use a similar distinction when referring to errors andviolations [8; 9]: errors refer to a skill-based 
failure in informationprocessing, whereas violations refer to risk-taking behaviorthat involves deliberate 
infringement of a regulation. According to Parker and colleagues, “these two dimensions (a) are conceptually 
distinct,(b) are empirically separate, (c) may have different psychologicalorigins, and (d) may require different 
remedial interventions”[10].
The question of whether these different dimensions requiredifferent modes of remediation is also investigated in 
a recent work by McKenna and colleagues, in which they examined the effectof a skill-based training program on 
risk-taking measures [11]. The assumption is that if skill and risk taking are independent, thenskill-based training 
should have no impact on risk taking.Literature shows arguments supporting both alternative possibilities:that skills 
training may increase risk taking or thatskills training may decrease risk taking. The argument for the potential 
increase in risktaking rests on the idea thatit could follow skill-based training as a result of an increase inself-
confidence and self-efficacy due to getting the hang of given tasks [12; 13]. For instance, Horswill and colleagues
[14]found that the moreskillful drivers believed themselves to be, the faster they drive.
The alternative argument is that skill-based training may decrease risk taking. Since it is possible to engage in a 
hazardous activity by failing to detect the hazard, then training in anticipating hazards might improve the ability to 
anticipate danger and reduce the part of risk taking that was due to ignorance. In the context of driving, hazard 
perception refers to the ability to read the road and anticipate forthcoming events [15]. A safe-drivetraining might 
then sensitize participants to risk by allowing them to experience hazardous situations in a protected context, 
empowering their awareness and hence contributing to decrease risk taking.
Clearly, the kind of training proves to influence its effects. Gregersen and Nyberg (2003, [13]) considered the 
conditions under which training might increase or decrease risk taking. They examined the effects of two training 
programs in Norway, of which one resulted in an increase in accident involvement (skid training) and the other 
resulted in a decrease in accident involvement (training for driving in the dark). They speculated that the differences 
occurred as a function of the method of training. In the skid training participants had to master simple exercises, and 
thispotentially generated unrealistically positive perceptions of driving skill, which could lead to increased risk 
taking. In contrast, the training for driving in the dark was designed to demonstrate the dangers and problems of 
driving in certain conditions (nighttime), hence leading to increase risk perception and decrease risk taking.
The work by McKenna and colleagues [11] provides some useful insights about the issue of the influence of the 
training features, too.As previously said, their aim was to examine the effect of hazard anticipation training on risk-
taking behavior. They used the commentary drive technique to train novice drivers in hazard anticipation and they
measured drivers’ risk-taking behavior using different tests: video simulation measures of speed choice,following
distance, and gap acceptance, as well as questionnaire inventories of driving violations.In one experiment they found 
that skill acquisition, in the form of anticipation training, significantly decreased drivers’ risk-taking propensity.
Noting that, in the case of the examined course, training in hazard perception was associated with no significant 
increase in self-rated driving skill, although there was a significant improvement in anticipation skill, they reflect 
that the failure of many driver training programs might occur through an increase in risk taking operating through 
trainees’ inflated rating of their own driving skill. In a second experiment, they found that the anticipation training is 
not merely sensitizing drivers to safety: participants had learned to identify hazardous situations and so were
choosingslower speeds when they had identified a more hazardous situation.In this case too, evidence proves that it 
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is highly specific components of training programs that improve performance (in the examined training, the use of 
hazard anticipation).
1.4. The present study
The present study follows the works investigating the effects of drivers training on risk perception. It adds to 
prior research by taking into exam safe-drive training bound for expert drivers, while most of literature focused on
the effect of training on novice drivers risk perception. In addition, it takes place in the Italian context of safe-
driving courses, not yet analyzed, at our knowledge.
In this work we expect to replicate the results of previous research, showing an increase in risk perception after 
the safe-drive training, but we are also interested in understanding what kind of risk perception process is mainly 
fostered, according to the Dual Process Theory [7].In particular, we aim at distinguishing a more general and 
synthetic way of perceiving and evaluating risk and a more specific and analytic way, grounded in everyday 
particular hazardous situations.
2. Method
2.1. Participants
The sample included 228 subjects (84 females, 144 males; mean age: 38.19, ds: 6.44); they are considered expert 
drivers, since all of them have got their driving license and have driven without significant suspension for more than 
ten years.
2.2. Procedure
All the subjects took part in an eight-hours safe-driving practical in-car training, including four driving exercises
simulating risk situations in everyday driving context. The training didn’t comprise any space for commentary nor 
reflection about the practical exercises.
Subjects were submitted the RIPAQ questionnaire individually. The survey and part A were submitted before the 
training, while part B was submitted after the training.
2.3. Measures
A questionnaire was specifically created, aimed to test the risk perception in everyday driving environment 
(RIPAQ, Risk Perception in Action Questionnaire; [16]). The questionnaire is made up of two parts. The first one
(part A) is a survey about the subject features: demographic data (number of years from license attainment, mean 
distance driven per year, usual driving environment – urban, extra-urban), habits in car use, aptitude for driving, 
attitude to risk taking [17; 18]. The second part (part B) consists of thirteen items designed to investigate the 
perception of risk in everyday ordinary driving settings.Each item asks the subject to evaluate the risk associated to 
a specific situation through a five points Likert scale.
Four of the described situations recall the four exercises proposed in the training: the risk perception and 
evaluation, the decision making and the manoeuvres depicted in the item are the same required by the circumstances 
created in the training. For instance, one of the training exercises considers the driver to avoid a sudden and 
unexpected obstacle (a water jet) while driving at 60km/h. The corresponding item asks the subject to evaluate the 
risk related to driving in urban environments at 60km/h.
The remaining nine items describe other hazardous situations selected from everyday on-road life.
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3. Results
Results show that, comprehensively, the risky situations depicted in the questionnaire are evaluated as more 
hazardous after the subjects followed the safe driving training. Nine out of thirteen, indeed, are evaluated 
significantly more risky after the subjects have followed the training. Table 1 shows the results of statistical 
analysis. Repeated measures ANOVA was conducted.
Table 1. Significant increasing in risk evaluation after the training.
Item F p
Listening to the radio while driving 66.654 (df=1) 0.000
Using the mobile while driving 26.334 (df=1) 0.000
Cross a crossroad when traffic lights are amber 59.539 (df=1) 0.000
Not fastening the safety belt 13.817 (df=1) 0.000
Walking on the edge of a busy road 9.174 (df=1) < 0.05
Not slowing down in the proximity of a pedestrian crossing 8.854 (df=1) < 0.05
Driving at 60km/h in the city centre 62.778 (df=1) 0.000
Not keeping the safety distance 69.351 (df=1) 0.000
Driving on a wet and slippery road surface 44.668 (df=1) 0.000
Interestingly, two out of the four items that haven’t had significant increasing depict situations analogous to the 
exercises proposed during the training.
4. Discussion
In the Italian overview, safe-drive trainings are usually designed to offer the participants a set of practical in-car 
exercises guided by professional pilots or driving instructors. It is not considered the possible integration with 
commentaries or spaces for reflection about the experience of driving in hazardous conditionsalthough reproducedin 
a protected context. So the question arises, if such kind of practical, experiencing training, focused on performance, 
also influences risk perception.
Research investigating the effectof training on risk perception mainly indicates that attending a driving course 
results in the increase in risk perception, but the way the training is designed seems to be relevant to the effect [11; 
13]. Results of the present work are consistent with literature, since they put into evidence that risk perception 
increases after the subjects are trained. Nine out of thirteen hazardous situations were evaluated as more risky after 
the training. Nonetheless,only two out of four items closely related to the practical exercises proposed during the 
training were evaluated as more risky after the training. Such data show that the assessment of risk increases in a 
widespread, generalized way, not in a specific way, function of the practical exercises the subjects went through 
during the training[19].
These results can be explained tracing a link between the increase in risk perception and the increase of arousal 
resulting from taking part in the training, some parts of which are very exciting, since the subjects are asked to cope 
with hazardous situations.Data are discussed in the light of the Dual Process Theory about risk [7]: the emotional 
component seems to be more aroused by the safe-driving experience, as it is designed, than the analytic one.
The results of this study have important implications for the design of safe-drive trainings: it can be assumed that 
if the practical-experiential activities in the training are integrated with intervals dedicated to careful consideration
about the experience, this would result in a more specific and grounded increase in risk perception. This would be 
more consistent with the declared aim of safe-drive trainings and would result more effective in educating in risk 
perception, assessment and management.
The study also has two important limitations. The first one is represented by the sample, entirely constituted by 
expert drivers. Future studies should take into examination different samples, primarily the category of novice 
drivers, who have often been the target of studies investigating the effect of education on risk perception. The 
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second limitation lies in the fact that different groups of subjects took part in the training with a different leader. 
Though both the training program and the leader’s instructions were kept completely the same, we were not able to 
control the possible influence of the leaders individual personality characteristics.
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